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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 
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[Ai#S] ^SjggjAi ■ 

m&=?m mm 
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[flISSJXU 2000.06.19 
[^H|l|5i^#] G11B 

[B*82l 9£9£J] Optical head for high density optical disk and 

detecting method of reproducing signal of the optical 
disk 

[as] M&zrn ^mh\ 
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1020000033577 2000/7/ 
a}-§-^-_05.*| ^ 2r-^lS(shot noise)°fl ^tb -tls «<Mt3: ^ 

ol jl^SL-g- #*Hi^r, 7l^-^^o^ ^OJ E^ofl -fi^ol 4^ 

^ ^^5. ^"M^ ^11 *1<S*1^ ^o]§ ^Tl^j- ^1 ol 

Ol JIL^S-g- #*Hi=^r 71^-t.ll^ol EbJJ ^-6)1 ^ ?_>3 ja^S} 

ol^l Al^># &<21 W^JEIS., i^>lZi ^ 71 51 ol ^ ^fl^^-c. 

A. 

5. 2 
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.nHS.-g- ^ ^fl^^l^ 3 #^ {Optical head for high density optical disk 

and detecting method of reproducing signal of the optical disk};t • 

30,130...^-R-^e 31a,31b...*111 ^ *fl2^ 

32a, 32b. . ^ ^12^-^^- 33...^^^^: 

35...tfl#^l^ 37 ,39... ^#7] 

40. . ^1 21 ^#^15.^- 41... ^1^71 

45...7K>7l 50...7]^-d1]>11 

131... M lSS...^^^ 
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1020000033577 2000/7/ 

fAS^ ^ 2^o]2.( s hot noiseW ^tb *H4S ^51 *r 5U-£^- 

<13> JL^IE. ^-7l^-/7fl^# ^ =L7l^ ^^o] A^cf. o] 

7l^fl^l^ ^^.-tlS* 7)^/^^}7) 2=^ €■ 7>*j, ZL 

-I- 

<14> #5^7} Afl^, $13 E^d^S. ^i^lS^ 71-S- ^ 4i7l7> ^ 

^ sa^, ^ a] <M ^«fl 37ii ^ -g-*)l^H ZL 

<15> £ If ^S}^, ^2fl^1 ^1^, ^(D^K ^^1^ 

i^(5) A>olo) ^ S ^-c,] nfl^SJol <$A}%3>\ ^t}^ ^-g-^-7](3)sK % 

v]^3.a0)o\}M «Va>s)jl rfl#fe(5) ^ ^-^7l(3)» ^* ^r^H 

^/SE^ iL*R!3:» 3#*Hf ^-^#7l(7)» ^^cf. 
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1020000033577 2000/7/ 

<16> #7l«4 ^EflS} 3N|H.fe ^3.(10) $\ ^Hl i&U 

^4^(10)4 ^^.71^-^ #of| ^^2L« 7]^-^ ^M^l- 711^4. 

<17> ZL^3), #714 ^ ^-S* ^ ^HflSl ^1=5. ZL^JE 7l^-7fl^^ ^43^, 

*1H34 ^ 4^4 ^ 4~8-*fl°> ^4. 444, ^Sflo^ T-fl^ #443. 

- Sl*fl ^ i^l^Cshot noiseH 4€- ^S^U: 144 37)1 «H8Sj-fe- ojrf. 

<18> 44*1, ^ *ti^ #44 5. 9in ^ i^l^ofl 14=- *fl^AlJr £3.7} ol 

-n-fe- 4^4 £4. #4 °<J=44Sl 4*11, ^}(photon)7> #3#7l(7H4 ^4 

4 #^4€ 4¥^£r 4#5-4 ^414^5., #3#4(7)4 #^^1X<^1^ ^ #^4 
3^ ^ ^, 3 i^-s)^ ojrf. olnfl, #^(l)4 # #aj 447V =HS, 

^3#4(7W^- ^4fe #4^r4 ^o> 3. &m±2.7} 3 #44. 444, 

Jl^ 37H1 al^fl Ziofl ^ 37l7> ^7) nfl^l, ^ i^l^ §-^7|- 4 

4 £fe4. i&tHS., ^(1)4 447}- 4-° , S #3 #4(7)^1 ^#3^. ^tfl #4 

^7> 444 ^ #^A]-£7> 3 #4^, ol ^ ^ icOl^ofl 3.711 <£^g" 

^Hr4. ^3^3., 71 4Wfl ^7>Al7l^^, #i^4 1/45. C> ^ 

31, olnfl ^ i^ol^ 3«fl^£ ^7>th}. 
<19> 444, 4£r 444 4"8-4£, ^l^rfl ^^-til7V #44 4^Jl7}- HTfl <1 

444. 

[^01 ci=jix> «h=. 71 #21 4^] 

<20> o. ^ 7 i^. ^ ^.c. 3 ^-oj-^ol o>^ ^ O.S., -H^51 ^-71^/7.11^^- 

18-6 



1020000033577 2000/7/ 
<21> ^-71 ^t$M JI^SL-g- #31^, ^-Hj-nflsflo] ^.qj 

ifAi ^ tfll-fe<4; #71 ^^-M^^ cfl#te ^Hsl #^5. #oll 

<22> #71 Wqi^, tiV^l ol=<H^ ^ o^uj-. 

<23> 5£*]:, #71 t^^Eb, *>M-^ ^3)-; #71 #^HH #A>^ ^ J^.^ o]*fl 

^O^ g^W^ 71^-nfl^l)^ Aj-ofl J^o} ^ oj^s. 

<24> #71 S.^^- ^3>7l ^ MHgofl n}-^ Afl^AlJ: ^#^^. f # 

^ #^H*H 71^-nfl^^ ^ E^#ofl ^ ^^-5. ^^£l£^- *}^r 

^71 71^-nfl^HlA-l til-A^ ^ Z$Z\ ^^^Rr #31 

Q\ ^^sW #3 3^ ^15:1: ^ q°]s. *}^«) ^13l# *1<3a1^ #7l #^^13:1- 
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1020000033577 2000/7/ 
4LM"g: *U^Jl«- 3#*Hr S^*Rr ^ ^£.2. ^t}. 

(31a)(31b)-g- #^>^ ^-n-MM(30)^, ^-71 f^^E (30)^Hl ^ <yA>^ 'xfli ^ 
2#(31a)(31b)^r $^*}^ %t)+EL^ ^ 7)^^)( 5 o)^\ ^2.7)^ *fli ^ *fl2 

%^(32a)(32b)Jl5. is}^ rfl#^l^(35)^, 3= (30)2}- tfl#^ 

(35) a>o]^ Aj-ofl ufl^jsjoi oja>s]^ ^1 ^ *H2#(31a)(31b)3 

*Hr ^^^^(33)2)-, 71^-^^(50)^1^ w>a>s1ji ^71 tfl#3lZ,(35) ^ ^\S.^3Hr 
#(33)^ m £ »l2^-(31a)(31b)^r zJ-ZJ- ^3^-5. 

*U ^ ^112^ #71 (37) (39)^, #7l ^1 A2%%%7] (37X39HH 

<27> ^71^1, £ 2^- ^7l ^3.€3Hr#(33)°-5. ^^^T ^> ^ ^^H^lfe ^^SBl 

Ell- ^Hltb «fl* £AlS>^o.ul-, o]d\] S^tf. ^, Aj- 7 ] ^-s.^^o.s. «J 

¥ ^'tt ^ sm. 

<28> #7l ^^^(30)^, 71^-^^1(50)^1 Eg) Aj-ofl ^ *|12#^ 

(32a)(32b)°l 7l3-°S ^351^ ^ *fl2#(31a)(31b)^- #*V^. ^*H1 
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<29> #71 ^-B-MM(30)^ 27fl2] til^l <MS ^7l^O.S €<S£)7fl *}^°) 

€ ^ Si*!. r%<&°-3,, ^-7] #€-^^(30)^ 3#*Rr 
M 27fl *V£*ll 3H*1» ^^llS. ^1S*>J1, #^Sr £-^?r 2- 

iiBl^ (Monolithic) H^^IS. ^S. 2E ^ tfl^i, #7l Mi^l 

(30)^ ^t^mi 27fl2} i&£*l| eflol^s. ^€ ^rS. $X^. 

oo> <^7l^, «VE.*fl ^ol^sfe S.*JbJ ^ 5ll^l^(edge emitting laser) 

S^^J- e|] o] (vertical cavity surface emitting laser)* nMt!' ^ SZ^r. .we i 

<3i> >S-7l 7fl^AlS ^#5)5.^(40)^, ^"71 1 ^ *fl2#3 #71(37) (39 #^=1^ 

^ Al^ o.s. 5^ ^#^1^1- ^ ^ *1 Strife- *1<3 71(41)2}-, 

^71 ^1^7l(41)» ^#^1^ uH*l ^VSH ^1^7 r *fl7^ 7.fl 

7>a>71(45)# ^€^r. 

<32> ofl-S- ^"71 7l^-nfl^|(50)7> £ 2<fl S.*\& «H 31 ^0.3. 3 

31 SU, ^i^-^(32a)^l *l]2#^(32b)2l ^ i&tflaH) 7l«Ma|] 

(50)S^-B) tiVA>^ *m#(31a)°l *r^S]fe *Hl#3#7l(37)Sl #^^(S(t)+ n')^ ^2 
TOlbH ^^r^lfe- *02#3 #71(39)21 #^>ilS(S(t- r )+n) r 
5W. ^71 Al^> ^>ol( r )^ »H g aH2^£*(32a)(32b) aH3 t1^(1)» 7}^v^ 
(50)^1 ^^( V ) S q.^. ^olcf. oj 7 H, s(t) ^ S(t-r)fe 7^)1 g *fl2#3#7l 
(37X39)2} #^a]sc11 7l-§MM(50)«a] ^iL 7fl^A]jr Aj^-olji, n - ^ ^fli 

^ ^12^-^ #71(37) (39)21 t^Aljr^ll i^-^j- ±0]*, «-olcf. 

<33> o}nfl ( Aj-71 ^1^71(41)^ ^1^ #71(37)21 #^^cH ^SH, 1^3 #7l (37) 
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1020000033577 2000/7/ 
- -3 3#4!JL(S(t)+n')» *i*> *)<&*]?\ ^l^S(S(t-r )+n')» #3tb*l. ^s)" 

^- ^^(2S(t-r) + n root 2)7> #^nf. ^ *fl^Aljr ^^-^ ^fr 2«fl(2S(t-r)) 
7> SlJl, iLojZ: ^(n.n 1 )^ ^ nroot27> ^cf. ^^o.^., -g^HlA-^ A]^tfl 
#-a-*l7> 7fl4i^ ^^^1S7> o^, ±o]z± ^^.(n^.)^ -^ol nroot27> 5)^ 

°l-fr^ icolSfe «?1^ 0 1 t:^^ tifl RMSCroot mean square)^. c]Sfl^ 

7l t^^-olcf. 

<34> °)7}*\, ^7}^- Qo\ =t-J$Q AflAjAjJ: 3 #5] 3.^(40)^ ^ JL^S. % 

31 = 71- 7l^-nfl^lH50)^1 ^tb ^ *H2#^(32a)(32b)^ 

^ <« ^ ^7} afll ^ ^ 2^-^ (32a) (32b) 51 7j- £ ofl ^0)7} ^ ^ 

-f^flfe, ^ #71(37) (39)^1 ^ *\°]5- *>i-Hl zl ^oji iL^S>7l ^ 

^7l(ol£Al)» ^p-Hl^ ^cf. 

<35> ^"71 ^ ^ ^M^HHl *W JL^3E.-g- ^l-E.^ tf-g-^ ^-o] 3- 

<36> ^x-l t #71 ^-a-qs.(30)^l^^ JTglE *fl^ ^^*>7H1 *\^*V ^ s^o} 

*U ^ *ll2#(31a)(31b)°l #A>^i=r. °1 *fll ^ *)l2^(31a)(31b)£- ^5.^^(33)^: 
^i^}JL ^#€^(35)^1 ^£]<H 71^^1(50)51 — »U ^ *fl2#^i 

^■(32a)(32b)^-S mUtr. 7l-lj-uJ];*)l(50)°lH «>A>^ ^ *)l2#(31a)(31b)£- 
tfl# 3}2,(35) ^ #S€^#(33)* ^ *fll ^ ^2^ #71(37) (39)^1 

£1}. m-BM. ^-71 ^11 ^ *H2^3#7l(37)(39H*m Al^l-5. -g-^tb 3*13 71 
-it- Afl^tb AJJ17> 
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1020000033577 2000/7/ 
<37> #7] *fll ^ ^)l2^-^#7l(37)(39)Sl t^^ij: # Al^V^o.^. *1<£ 

^114 M-^^l ^^^r 7>^7l(45)5. SJ^^Ial, 7K+ 

7l(45)«1H*7 #7] ^ ^o] Ajjr tfl #&*]7} 7fl^^ T-fl^ 

<38> ^7ltb ^ «J ^HH 4^ ^Sfl^fe, -H 7l^-^£» ^ 

A ^>7l $n fn^lS (30HH ^ %o] ^a>s)71^ ^l 1 ?!:, 3<H£ 27fl^ % 

^(32a)(35b)^r ^ S^AS ^ ^ 7]^-iM (50)6!) 7]^-^ 

<39> ^, ^2fl^ ^JE.^ o}*fl 7l^fl^(50)ofl #^"*h £ ^3 ^ -gAl 

<4N JL^S. 3-*0 = *l| Sl^fl 7l^fl^l(50)^ ^3^r *fll ^ *fl2^^(32a)(32b) 

°1 7>7^, #2fl^ M#7l(37)(39)^ ^ ^] 2 ^#7l 

(37X39)41 AA *>^>. 
<40> o] % + , ^eflo} ^co|]^ 3#£]ir ^fl^^ls^ S(t- r )+n*] ^ 

^Al^ofl nf=. 7.fl^Ais^ 2S(t- r )+nroot27> ^t}. ^, ^ 

5fl^ #31-E-°1H ^#5]^ ^fl^-ilM ^l^rfl S(t-r)/n°]aL, <5J ^ 

^1<^1^1 Jl^H-g- ^#5)^ 7flAjA]^ Ai^cfl ^vg-ulfe- root2S(t-r)/n 

#2fl<Hl «l*fl root2«fl €- >0stfl ^ ^fl^Aisl- *r 5E^ ( 

18-11 
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o.s, ^ofl «}•€■ -H^S-g- ^o]i=. Jl^7> 

<42> ol^oflA^, M^o] 92 ^Al^ofl 4= #fi\}EL7} 7) ^ ( 50 )^ ^ 

^1 ^ ^AS. 27fl^ ^-^(32a)(32b)l: ^^^llf ^# 

<43> ^, ;*fl^Jr<>] ^IJl ^ =L7fl *>7l 3*fl ^ofl rr}-=- Jl^£-g- 

%nZ.±r 7l^fl^l(50)^ ^§ 7_V^ ^ 7 fl <^mtfl , 37fl ol#o) # 

<44> O] ^^- ( f^^EH iL^oj ^ ^A}*}^ 7] ^-nfl ^ (50)^1 ^ ^ ^-ol] db^ 

%^4r #3#7l^r ^-71 ^€-H-^M(30)^^ #A>5]^ 

^ 4^1 tfl-§-5)7fl 4^7flS. n>^[€^. UHlJl, *fl^2. ^#^1^(40)^ 
#7151 # mis.^ *0>]*M 71^-^^)1(50)^ ^*H1 ^Ji 

<45> *}-eH, ^. Ji^S-g- ^-«H^7> 7l^-Dfl^l(50)^ je^a ^1 ^ #30. 

3. <^1» #<H, 37fl^ ^*K£-^ ^-f , ^ ^ofl rc)-= jn^S-g- #*f) 

— ^ #2fl^.cf root3wfl f #^-*l» ^ 7fl^ a] si- ^ ^cf. 

<46> £4^^ #^^1 ^HH Jl^S-g- 7fl^ £.91 

%^-B-u|M(130)7> s>uM^ *«(131)^ ^^^>(135)S ol^^l n. JMM &x%. 
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<47> ojnfl, ^-71 #^(131)°.^ ^ e)H*i ^l^Kr 

<48> # 7 ] S|^^K135)S^ 1-S.ZL^^>1- 7-*]*t ^ °1 5l^^>(135)^ -# 7 ] 

3HSU31)3HH ^-i: ^J^lHl 3*fl ^3 ^-7]A]^ 71^-nfl^ 

(50)3 #ofl ^ #3 #^^r *r 

4^ 5l^^Kl35)7> ^a>^ o*} ^ ^ ^ll2^-(31a)(31b)^S. 

7l^£^- ^ ^-f# ^a]^- ^olrf. 

<49> o-|trfl, 5|^^>(135)^ ^A}^ ^ #0.5. ^-71^ 71 T^}^ ^ o) ti> 

1-^, ^-7] ^)^^>(135)7> <%*}%^ ff^-S ^-7lAl7lxl ^ 

^<fe, ^^Ajs ^#2)^(40)^1 3^1* 3Hr *H"3 ^7l(nl£Al 

<5i> #7]^ «>3- ^ -g- ^ofl 7]^-ufl^3 ^ S.^ ^ ^r^^-S. 4* 

18-13 M 
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J±» *fl^*KEL3., ^» S^7> 
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1] 

#71 ^3#7HH #^5^ ^ 3<HS. *1<£*H # 

1 2] 
I^t 1 * 3] 
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4] 

^!Jl» ^ 3<H:£ *>i4^ -tls* *1<£a153 ^7) 
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[51 4] 
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